The records of one hundred and sixty-one children with acute epiglottitis admitted to the Royal Alexandra Hospital for Children between January 1975 and June 1984 were reviewed. Forty-five complications occurred in thirty-four patients, including five deaths. The preferred method of airway management is direct laryngoscopy and nasotracheal intubation under general anaesthesia in the presence of skilled assistance. There should be no attempt to lie the child down prior to this, nor should awake laryngoscopy be attempted, as this may precipitate a respiratory arrest. Chloramphenicol (with or without ampicillin) should be commenced after blood cultures are obtained, as 20% of the sensitivities available demonstrated resistance to ampicillin.
METHOD
The names of all the children admitted to the intensive care unit with the diagnosis of epiglottitis were obtained from records held in the intensive care unit and these names were cross-checked with the medical records department. The diagnosis of epiglottitis was made on clinical grounds and direct laryngoscopy under general anaesthesia revealed the classic cherry-red epiglottis. In a few patients with a characteristic clinical course, the epiglottis was not visualised. In these children, the diagnosis was confirmed by lateral airways radiography and/or culture of Haemophilus influenzae type B from blood specimens.
RESULTS One hundred and sixty-two patients with epiglottitis were admitted to the RAHC between January 1975 and June 1984. One hundred and sixty-one records were reviewedone record could not be found.
Of the 161 patients reviewed, 97 were male and 64 female. The average age was 2.6 years (SD 1.3), ranging from 7 months to 7 years 5 months. The yearly incidence and monthly incidence are shown in Figures 1 and 2 respectively. One hundred and seven patients were first seen at other hospitals and subsequently transported to RAHC for continuing management. The average duration of symptoms prior to hospital presentation was 10 hours (SD 6) and the average time from presentation to intubation was 2.5 hours (SD 2.9). The airway management and duration of intubation are shown in Table 1 .
Thirty-four patients suffered 45 complications -detailed in Table 2 -and the average stay in hospital of these patients was eight days (SD 6). The average stay in hospital for those patients without complications was four days (SD 2). There were five deaths (3070) which are detailed in Table 3 .
There were ninety-seven posItIve blood cultures (60%), 95 of which grew Haemophilus influenzae type B, one grew Haemophilus influenzae not type B, and one grew a streptococcus. There were 47 negative cultures and no culture result in seventeen. Of the fiftyone sensitivities available, forty-one (80%) were sensitive to ampicillin and ten (20%) resistant to ampicillin but sensitive to chloramphenicol.
DISCUSSION
These one hundred and sixty-one cases represent 0.1 % of all the inpatient admissions at RAHC in the 9Y2 years studied, The disease has an abrupt onset and symptoms or signs precede hospital admission by only an average of 10 hours. The diagnosis should be suspected on clinical grounds. If the history is equivocal then radiography may be of help;2 however, this should only be undertaken with full resuscitation equipment available and with experienced personnel present. The radiographs of the lateral airways should be performed with the child sitting up, as attempts to lie the child down could precipitate complete respiratory obstruction.
At RAHC, once the diagnosis is suspected, the patient is taken to theatres for general anaesthesia and intubation according to the protocol outlined in the Appendix. The child is then transferred to the intensive care unit for continuing management.
Despite the care taken to avoid selfextubation, ten children in our series were nonelectively extubated and four were reintubated for respiratory distress (self-extubation occurring at 5, 6, 27 and 29 hours after intubation). At reintubation the epiglottis and supraglottic region were oedematous and red. Those children who did not require reintubation had already been intubated an average of 27 hours (range 18-39). A period of intubation of 8-12 hours may be satisfactory in some patients, J but there will be many patients who require a longer intubation period. Overall, the average duration of intubation was Anaesthesia and Intensive Care, Vol. 13, No. /, February, 1985 40 hours (SO 15) and is similar to other reported series. 2,4,5.
Our criteria for elective extubation are an active, non-toxic, afebrile child with a leak around the endotracheal tube. The tube is ideally removed in the morning and the child observed in the intensive care unit until the following day. No child required reintubation following elective extubation, although one child had moderate stridor and required prolonged observation in the ICV. No attempt is made to visualise the epiglottis prior to extubation, although this has been recommended. 4 ,5,6 If circumstances and training permit, nasotracheal intubation is the preferred method of securing the airway in patients with epiglottitis. In our series, urgent tracheostomies were performed in six children prior to transfer to RAHC. Three of these children developed a pneumothorax and one child died from cerebral hypoxia and aspiration pneumonia. One tracheostomy was performed after intubation at RAHC with no sequelae.
Four of the five children who died presented initially to a district hospital and one child arrested at home. The cause of death in all cases was cerebral hypoxia. Two children developed convulsions after sustaining a cardiorespiratory arrest but are now neurologically normal. Two other children have been left with major neurological deficits: developmental delay, spasticity, epilepsy and cortical blindness. The remaining two children who had a complicated cardiorespiratory arrest developed pneumothoraces following urgent tracheostomy as mentioned above.
Antibiotic treatment is currently ampicillin 200-400 mg/kg/day and chloramphenicol 50-100 mg/kg/day. Both agents are used until sensitivities are known. Rifampicin is given as prophyllaxis to siblings. Although no two members of the same family developed epiglottitis, one patient's brother was an inpatient with Haemophilus meningitis and eventually died.
Three patients developed pulmonary oedema after relief of their airway obstruction and required high inspired oxygen concentrations and ventilation with positive end expiratory pressure. This non-cardiogenic pulmonary oedema following upper airway obstruction has been reported elsewhere and while mechanisms have been postulated,7,8,9 the exact cause of the pulmonary oedema remains unclear.
Five patients were not intubated but were observed in the intensive care unit, without complications. At least two of these were initially wrongly diagnosed as having laryngotracheo-bronchitis (croup) but subsequent progress and blood cultures confirmed the diagnosis of epiglottitis.
The anaesthetist on-call at a district hospital is often the one consulted about a child with acute epiglottitis and should have a knowledge of the disease. Airway obstruction can progress rapidly, and before transfer of the child to a paediatric centre the airway should be secured with an endotracheal tube.
ApPENDIX
Protocol for the treatment of children with suspected acute epiglottitis:
the anaesthetic registrar is contacted and stays with the child until the airway is secured; the consultant anaesthetist, ENT surgeon and ENT registrar are contacted and the child is taken to theatre where a full range of uncut endotracheal tubes, laryngoscopes and stylets are available;
no attempt is made to examine the child any further nor to obtain intravenous access and he is left in his preferred position; the child is anaesthetised with an inhalation technique, either nitrous oxide/oxygen/halothane or oxygen/halothane and this is often commenced with the child in the sitting position; intravenous access is obtained and blood taken for culture once the child is anaesthetised and atropine 10 micrograms/kg is administered; when the child is deeply anaesthetised, the larynx is examined and topical lignocaine 3 mg/kg may be applied; an orotracheal uncuffed tube is inserted and the size assessed by listening for a leak around the tube; -the correct size tube is then inserted into the trachea via the nose as the oral tube is withdrawn; -after tincture benzoin compound has been applied to the face, the tube is secured with at least 3 pieces of 2.5 cm adhesive tape (Leukoplast), each cut in a 'trouser-leg' configuration; splints are applied to both arms to prevent selfextubation and the child is transported to the intensive care unit where he is nursed in a mist tent.
